Evidence for the involvement of GABA(A) receptor blockade in convulsions induced by cephalosporins.
There is accumulating evidence that most beta-lactam antibiotics (i.e., cephalosporins and penicillins) have some degree of convulsive activity, both in laboratory animals as well as in clinical settings. The proposed mechanism is suppression of inhibitory postsynaptic responses, mainly mediated by gamma-amino butyric acid (GABA)(A)-receptors (GABA(A)-R). However, comprehensive studies on the convulsive activities of various beta-lactam antibiotics in vivo and in vitro have not been performed. We have therefore examined the convulsive activities of seven different cephalosporins using both in vivo and in vitro models: intracerebroventricular (ICV) administration in mouse; [(3)H]muscimol binding assay (BA) in mouse brain synaptosome; and inhibition of recombinant mouse alpha1beta2gamma2s GABA(A)-Rs in Xenopus oocyte (GR). The rank orders of convulsive activities in mouse (cefazolin>cefoselis>cefotiam>cefpirome>cefepime>ceftazidime>cefozopran) correlated with those of inhibitory potencies on [(3)H]muscimol binding and GABA-induced currents of GABA(A)-R in vitro, with correlation coefficients of ICV:GR, ICV:BA and BA:GR of 0.882, 0.821 and 0.832, respectively. In contrast, none of the antibiotics had affinities for N-methyl-D-aspartate (NMDA) receptors nor facilitatory actions on NMDA receptor-mediated current in oocytes. These results clearly demonstrate that the mechanism of cephalosporin-induced convulsions is mediated predominantly through the inhibition of GABA(A)-R function and not through NMDA receptor modulation.